Mitochondrially localized active caspase-9 and caspase-3 result mostly from translocation from the cytosol and partly from caspase-mediated activation in the organelle. Lack of evidence for Apaf-1-mediated procaspase-9 activation in the mitochondria.
Active caspase-9 and caspase-3 have been observed in the mitochondria, but their origins are unclear. Theoretically, procaspase-9 might be activated in the mitochondria in a cytochrome c/Apaf-1-dependent manner, or activated caspase-9 and -3 may translocate to the mitochondria, or the mitochondrially localized procaspases may be activated by the translocated active caspases. Here we present evidence that the mitochondrially localized active caspase-9 and -3 result mostly from translocation from the cytosol (into the intermembrane space) and partly from caspase-mediated activation in the organelle rather than from the Apaf-1-mediated activation. Apaf-1 localizes exclusively in the cytosol and, upon apoptotic stimulation, translocates to the perinuclear area but not to the mitochondria. In most cases, the mitochondrially localized procaspase-9 and -3 are released early during apoptosis and translocate to the cytosol and/or perinuclear area. Cytochrome c and the mitochondrial matrix protein Hsp60 are also rapidly released to the cytosol early during apoptosis. Both the early release of proteins like cytochrome c and Hsp60 from the mitochondria as well as the later translocation of the active caspase-9/-3 are partially inhibited by cyclosporin A, an inhibitor of mitochondrial membrane permeabilization. The mitochondrial active caspases may function as a positive feedback mechanism to further activate other or residual mitochondrial procaspases, degrade mitochondrial constituents, and disintegrate mitochondrial functions.